Single-crystal X-ray study T = 150 K Mean (C-C) = 0.003 Å R factor = 0.020 wR factor = 0.050 Data-to-parameter ratio = 20.4
Crystals of the title compound, [PtCl 2 (C 27 H 36 N 3 P) 2 ], as the trans-isomer were obtained from the originally formed cisisomer after standing for more than four months in solution.
In the crystal structure, the Pt atom is located on an inversion centre, which makes the molecular structure similar to the triphenylphosphine analogue. The amino groups are pyramidal and do not interact with Pt atoms or hydrogen-bond donors.
Comment
The cis-isomer of the title compound was formed by a reaction of the free phosphine with [PtCl 2 (COD)] (Kreiter et al., 2005) . After several months of standing in solution, the complex isomerized to the trans-complex (I), which is described here.
In the crystal structure, the Pt atom is located on an inversion centre and therefore has a completely planar coordination geometry. The Pt-P distance of 2.3208 (5) Å is comparable to those in the also centrosymmetric triphenyl phosphine analogue (II), with 2.3163 (11) and 2.3187 (12) Å , respectively, for two different crystals (Johansson & Otto, 2000) . The same holds for the Pt-Cl distance of 2.3038 (5) Å in (I) and 2.2997 (11) Å for both crystals of (II). The Pt-P-C angles of 111.07 (7), 113.60 (7) and 117.33 (7) in (I) are also very similar to those in (II). The orientations of the benzene rings in (I), with Pt-P-C-C torsion angles of À41.2 (2), À16.5 (2) and À71. 20 (18) , are identical to those in (II), with values of 18.0 (3), 42.3 (3) and 68.3 (3) ; the inversion of the signs is present as a space-group symmetry operation.
The N-methyl groups of (I) are in trans-conformations, with C-N-C-C torsion angles of 176.3 (2), À176.6 (2) and À177.3 (2)
. The benzyl groups have gauche conformations, with C-C-C-N torsion angles of 66.2 (3), 62.1 (3) and 45.6 (3)
. Because there are no interactions of the amino N atoms with metal atoms or hydrogen-bond donors, we assume that the slight variation in these torsion angles is due only to crystal packing effects. P NMR, J Pt-P = 3677 Hz). Crystals suitable for X-ray diffraction were obtained after standing for more than 4 months in a CH 2 Cl 2 /hexane mixture (1:1 v/v) shielded from direct sunlight. The resulting compound showed trans-[PtCl 2 (P(NC(H)) 3 ) 2 ] as the single constituent. The solution from which the crystals were taken contained no remaining Pt-complex. 31 P NMR of some of the crystals dissolved in CDCl 3 showed a resonance at 20.0 p.p.m. with a coupling constant J Pt-P = 2615 Hz. Clearly, the complex has isomerized slowly to form the trans complex.
Crystal data
[PtCl 2 (C 27 Table 1 Selected geometric parameters (Å , ).
Pt1-Cl1 2.3038 (5) Pt1-P1 2.3208 (5) P1-C11 1.818 (2)
45.6 (3)
Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
H atoms were introduced in geometrically idealized positions (C-H = 0.99-1.00 Å ) and constrained to ride on their parent atoms, with U iso (H) = 1.5U eq (C) for methyl groups and U iso (H) = 1.2U eq (C) for all other H atoms. The methyl groups were allowed to rotate but not to tip.
Data collection: COLLECT (Nonius, 1999 ); cell refinement: HKL2000 (Otwinowski & Minor, 1997) ; data reduction: HKL2000, DENZOX (Farrugia, 2004) and SADABS (Sheldrick, 2002 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: manually editing SHELXL97 output.
